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Caffeine, a natural alkaloid found in tea,
coffee, cocoa, and cola, and a common soft
drink additive, was tested for its effects on
reproduction and fertility in Swiss CD-1
mice (Morrissey et al., Fundam Appl
Toxicol 13:747-777 [1989]). Caffeine was
tested simultaneously at two laboratories,
each using a variation on the standard
RACB study design. This study performed
Tasks 1, 2, and 3, while the other study iin
mice performed Tasks 1, 2, and 4. Caffeine
was among the very first compounds run at
these labs using this protocol. Dataon body
weights, clinical signs, and food and water
consumptions were collected during the
dose-range-finding phase (Task 1) and used
to set exposure concentrations forTask 2 at
0.0, 0.012, 0.025, and 0.05% in dfinking
water. Water was chosen to mimic the
route ofhuman exposure. Water consump-
tion was not affected by addition ofc4f-
feine. These levels ofcaffeine andmeasurpd
water consumption and body weights pro-
duced calculated consumption estimates of
approximately 22, 49, and 93 mg/kg/day.
Three control mice and one low dose and
one middle dose mouse died during the
study. Treated mice were also reported to
have lost facial hair, but the percentages
and groups involvedwere not specified.
There was no effect on the mean num-
ber oflitters per pair produced, or on the
aggregate mean number ofpups per litter
(the total number ofpups per total number
oflitters for all pairs at a treatment level).
There was a 20% reduction in live male
pups perlitter, however. Evaluating each lit-
ter individually, after the first litter, the high
dosegroup always delivered one to two pups
less than the controls; at the fifth litter, the
controls delivered a mean of 10.3 ± 7 pups
(mean ± SEM), while the high dose group
delivered g mean qf8.6 ± 1 pups. The pro-
portion ofpups born alive was reduced by
3, 5, and 5% in t4e low, middle and high
dose groups, respectively. Additionally, pup
body weight adjusted for litter size was
reducedby4% at thehigh dose.
A crossover mating trial (Task 3) was
performed. There were no differences
between the groups in the mating and fertil-
ity indices, and no differences with respect
to pup number orviabilityorweight.
Task 4 was not performed on this
study. After 7 days ofvaginal smears to
evaluate cyclicity, the control and high dose
Task 2 mice were killed and necropsied.
Female body weight at necropsy was
reduced by 5%, while bodyweight-adjusted
organ weights were unchanged. Ante-
mortem vaginal cyclicity was unaffected by
caffeine exposure. Male body weight was
unchanged by consumption of0.05% caf-
feine, but bodyweight-adjusted liver weight
was increased by 10%. Absolute testis
weight dropped by 7% and adjusted semi-
nal vesicles weight decreased by 12%.
Sperm motility values for controls was low
(47% motile), so the 21% reduction in the
treated group should be viewed with cau-
tion, Similarly, the control epididymal
sperp densitywas approximately halfofthe
subs¢quent controlvalues for this lab, so the
significant increase in sperm density in the
caffeine-treated group islikelyerroneous.
ithe slight but significant reductions in
(male) pup number, pup viability, and
adjusted pup weight suggest that caffeine
produced some slight reproductive toxicity.
This occurred in the presence ofvery slight
indications of other toxicities (body or
organweight changes).
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Summary: NTP Reproductive Assessment byContinuous Breeding Study.
NTIS#: PB85205052/AS
Chemical: Caffeine
CAS#: 58-08-2
Mode of exposure: Drinking water
Species/strain: Swiss CD-1 mice
F generafton Dose concentraton 0.012% 0.025% 0.05%
Body weight - - ,
Kidneyweight8 _ _ __* *
Liverweighe * . _ _ ,-
Mortality __.__ *
Feedconsumption _
Waterconsumption - -
Clinical signs _ ,_ _ _ _ __
xlitters/pair _ -
#livepups/litter; pupwt./litter _------- = . -
Cumulative daysto litter _
Absolutetestis,epididymisweigh? . e 4,-
Sexaccessoryglandweight?(prostate, seminal vesicle) = J_
Epidid. sperm parameters (#, motility, morphology) __ *_ *
Estrous cycle length le_ _ *
[Determination ofaffected sex(crossover) J Male J Female Both
Dose level J - J -
F generation Dose concentration -_
Pupgrowth toweaning _ _._._-______
Mortality *_ _ *
Adultbodyweight ___ .
Kidneyweight * __
Liverweight8 * _ __ * _ M
Feedconsumption . * _ M
Waterconsumption _ __ *
Clinical signs 0 .
Fertility index _ 2111
#live pups/litter; pupwt./litter . *
Absolutetestis, epididymisweight * _
Sexaccessoryglandweight? (prostate, seminalvesicle) * _
Epidid. sperm parameters(#, motility,morphology) ] _ _
Estrouscycle length *
PI 11OT
Affectedsex? Unclear
Studyconfounders: None
F1 moresensitivethanFo? Unclear
Postnataltoxicity: Unclear
Legend: -, no change; *, no observation; 1 or4-, statistically significant change(p<0.05); , no change in males orfemales. "Adjusted for bodyweight.
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